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AXII.—On the Voles collected by Mr. С. Forrest in Yunnan ; 
with Remarks upon the Genera Eothenomys and Neodon 
and upon their Allies. By Martin А. C. Hinvon. 


(Published by permission of the Trustees of the British Museum.) 


IN the ‘Annals’ for October (p. 391, supra), Mr. Oldfield 
Thomas gave a general account of the fine collection of 
mammals from the mountains of Western Yunnan made by 
Mr. G. Forrest, and so generously presented to the British 
Museum by Colonel Stephenson H. Clarke, СВ, D.S.O. 
Aware of the interest I have taken in Mierotinz for many 
years, Mr. Thomas very kindly asked me to work out the 
voles, of which there are about one hundred specimens in 
Mr. Forrest's collection. This material forms an important 
addition to our knowledge of the voles of this region. It 
comprises six forms, of which no fewer than five are new, 
belonging to four genera. 


Genus EoTHENOMYS. 


Eothenomys was established by Miller (N. Amer. Fauna, 
No. 12, p. 45, 1896) as a subgenus of Microtus for the recep- 
tion of © Arvicola” melanogaster, Milne-Edw. ‘This species, 
described originally from Moupin, Western Sze-chwan, 
remained for many years the only known representative of 
the genus. In 1911, Thomas described his M. (Е.) melano- 
gaster colurnus from Western Fokien ; and since then many 
additional forms have been discovered, so that, includiug 
.those described in this paper as new, twelve or thirteen 
members of the group have now to be recognized. 

Distinguished by a peculiar combination of cranial, 
dental, and external characters, Eothenomys is clearly 
entitled to full generic rank in any classificatory scheme in 
which, for example, Pitymys and Arvicola are treated as 
genera distinct from each other and from Microtus proper. 
Two other l'ar-Eastern groups, Anteliomys, Miller, and Cary- 
omys, Thomas, hitherto treated as subgenera of Microtus, 
are undoubtedly so closely related to Eothenomys that it 
is difficult to decide whether to treat them as subgenera of 
the latter or as distinct genera. The external cliaracters 
are alike in all three. In skull, Eothenomys aud Caryomys 
closely resemble each other, but the cheek-tecth of the 
latter are distinctly more highly specialized than are thosc ot 
the former. Anteliomys has a dentition combining some of 
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the primitive features found in Eothenomys with peculiarities 
of its own ; and in certain respects its skull differs from 
these of both Eothenomys and Caryomys. In my opinion 
all three should be regarded as distinct genera, of which 
the leading characters are shown in the following “key” :— 


Mamme 0--2=4; sole-pads 6. 
Cheek-teeth rootless. 
Bony palate simple, essentially as in Evotomys. 
Auditory bulle without internal spongy tissue. 
A. Interorbital region of skull wide, usually con- 
cave transversely between the temporal 
ridges; the latter marginal, not approaching 
each other or the middle line in old age. 
a. M, without closed triangles, its inner and 
outer dentinal spaces forming more or less 
confluent transverse pairs .,:........... Eothenomys, Mil. 
b. M, as in true Microtus, with five substan- 
tially closed and alternating triangles .... — Caryomys, Thos. 
B. Interorbital region of skull narrower; the 
temporal ridges approximating to form an 
incipient interorbital sagittal erest in old 
age. М, substantially as in Eothenomys .... Anteliomys, Mill. 


These three genera are of considerable interest, since they 
appear to be quite closely related to Evotomys, and they 
have, in my opinion, descended from a stock which may well 
have been directly ancestral to Evotomys also. The close 
affinity is betrayed by the form and structure of the skull, 
which in Hothenomys and Caryomys is almost exactly like 
the skull of Evotomys ; in one small matter only does the 
skull of Caryomys go a little further—the edges of the post- 
palatal pterygoid shelves bend down to join the margin 
of the palatal shelf upon its dorsal surface *. The skull of. 
Anteliomys is a little more highly specialized ; the anterior 
portion of the temporal muscle appears to have become 
slightly stronger, so that the temporal ridges tend to approxi- 
mate and form a median crest by fusion in the interorbital 
region, thus foreshadowing the modifications met with in 
that region in the higher voles; and in adults a median 
spine, which lies, however, in the same horizontal plane as 
the rest of the palate, is developed upon the hinder edge of 
the palatal shelf. 

In one respect the present group of genera shows itself 
to be a little more primitive than Evotomys. In the least 
specialized species of Eothenomys, and to a lesser extent in 
Сатуотуз, the cheek-teetl, particularly ml, m?, and mi, are 
more complex, retaining in all stages of wear cusps which 
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have either been entirely eliminated from the teeth of Evo- 
tomys, or which are represented in the latter only by more 
or less obscure vestiges visible only in the earlicr stages of 
wear. 

In some other respects Eothenomys and its allies have 
proceeded much further than /votomys. The cheek-teeth 
have become completely hypsodont and rootless, while in 
Evotomys they develop roots in adult stages of wear. The 
increased hy psodonty is especially well marked in Caryomys, 
in which the maxillary capsule of та rises up in the floor of 
the orbit as a great mound, blocking the mouth of the sphen- 
orbital fissure ; and in all three genera it results in a marked 
lingual displacement of та by the shaft of the incisor, in its 
passage from the lingual to the labial side of the molar 
bases between mọ and mg. Тһе beginning of such a dis- 
placement of ту is seen in Evofomys; its culmination in 
true Microtus. Much of that confluency of the dentinal 
spaces which is so characteristic of the cheek-teeth of £vo- 
tomys is retained in Eothenomys aud лЛтећботуз ; but in 
C'aryomys it is replaced by a more complete alternation of 
the inner and outer prisms, the triangles being rather tightly 
closed, as in adult teeth of the higher voles. 

Externally, the only noteworthy advance upon the соп- 
dition found in Evotomys seems to be shown by the reduction 
of the mammary formula from 2—2=8 to 0—2=4, the 
pectoral mamma being completely obliterated, as in 
Pitymys. 

Two other genera related to Evotomys may be briefly 
mentioned, viz., Craseomys aud <Aschizomys. Craseomys 
should be regarded, perhaps, as a mere subgenus of Evo- 
{отуз ; its species show a great increase in size, with large 
massively built skulls and powerful teeth. The cheek-teeth 
have become very hypsodont, although they still develop 
roots in old age. At that moment when the molar crowns 
have attained their greatest vertical development (2. as just 
before the roots begin to be formed) the capsule of т? pro- 
trudes from the floor of the orbit, exactly as in Caryomys ; 
but later, as the crown wears away, the bony mound is re- 
absorbed and sinks, the maxilla then resuming the appearance 
it has in ordinary Evotomys. No character has been found 
to indicate that Craseomys is other than a relatively highly 
specialized offshoot from normal Evotomys. 

Aschizomys, Miller, represented by a single species from 
the Siberian shore of Bering Strait, is apparently а most 
remarkable descendant from some oid species of Hvotumys. 


In skull and in the pattern and lightness of the cheek-teeth 
ee 
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it is practically identical with Evotomys. But, living in the 
high north, it has acquired the outward form of a lemming ; 
and subsisting apparently upon a diet which rapidly wears 
away the crowns of the cheek-teeth, the latter have become 
hypsodont and rootless as in the higher voles. As in 
Caryomys, the capsule of m) rises as a conspicuous hump 
upon the floor of the orbit, while m, is strongly displaced 
lingually by the shaft of the lower incisor. 


The Species and Subspecies of Eothenomys. 


The known forms of Eothenomys may be referred, in my 
opinion, to four species; and they afford an interesting 
series of dental gradations. In each of the several forms 
which are represented by fairly long series of specimens in 
the material now before me, the "enamel pattern of the 
cheek-teeth appears to be very constant—and in this genus, 
it would appear, therefore, a fairly safe guide to the species 
aud subspecies, Of the species recognized in this paper, 
E. melanogaster and Е. fidelis are dentally the most primi- 
tive; in them m! and m? (figs. 1-3) always possess a large 
extra — "— angle (“‘cuspa” *), while? varies 
considerably in complexity in different subspecies, although 
its pattern seems to be tolerably constant in any given 
form. 

E. fidelis, one of the new species described below, is dis- 
tinguished from melanogaster by its large size and by its 
massive, narrow, and strongly ridged skull, It is apparently 
coufined to the Lichiang Range, where it is associated with 
E. proditor, a new species, which seems to constitute the 
other extreme of the genus. ЕЁ. melanogaster isa widely dis- 
tributed species, ranging from Southern Kansu eastwards to 
Western Fokien, and southwards and westwards, through 
Sze-chwan and Yunnan, into Assam and Burma, It is split 
up into a considerable number of local subspecies, differing 
from each other more or less in colour, in the complexity of 
тз, and inthe relative sizes of the teeth and bullz, which 
vary inversely with each other, large bullie being correlated 
with small molars and large molars with small би ће. 

E. olitor, Thos., described from Chao-tung-fu, Yunnan, is 
less primitive than /idelis and melanogaster, since in it m? 
(fig. 4) has only three inner angles, having lost cusp 2 ; the 
latter is, however, well devel oped in т? ; те, on the other 
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hand, with four salient angles on each side, is quite unre- 
duced. Е. proditor, described below from the Lichiang 
Range, is still less primitive, since cusp z is practically absent 
from both m! aud m? (fig. 5), being represented in the latter 
tooth merely by an obseure vestige. In this species (aud 
oceasionally m Æ. olifor, cf. fig. 4) m’ is of peculiar form, 
the first outer infold being shallow, so as to leave the 
anterior loop half contluent with the first outer triangle, as 
in some species as Anteliomys, Alticola, and certain other 
voles. The following is a key to the various species and 
subspecies :— 


A. Anterior upper cheek-teeth complex; m' 
with four, m? with three salient angles on 
the inner side. 
a. m? with four inner angles. 
а\. т? with four outer angles; bullz small, 
teeth heavy. Colour bright. [Kachin 
Prov., М Бигша.|........ esenee. E. mM, cachinus, Thos. 
D. т? with three outer angles. 
а“. Size normal: condylo-basal length to 
26; hind foot to 19 mm. 
a Bulle large, teeth light. 
d Colour dark. (Yunnan. | .... I.smeeess, Dios. 
Colour bright. [Hupeh.] .... E. m. aurora, Allen. 
p. “Bal small, “tecth heavy. 
Skull strongly bowed dorsally. 
Фота rather brighter. [W. of 
DEUS Wiiitifen.|........ E. m. miletus, Thos. 
b*. Skull normal, not bowed dor- 
sally. Colour E darker. | Kiu- 
chiang-Salween divide.] . E. m. confinit, subsp. n. 
b?. Size large: condylo-basal Jength 28, 
hind foot 20mm, Colour bright. pee 


chiang Range.] ..... ООО а dis fedelis, Sp, пе 
б. n? with three i inner and thre ee АЕ salient 
а“ 


. Balle large, teeth light. 
no Colour dark, Ри е rather larger. 


(Moupin, W. Sze-chwan.]...... . E. т. melanogaster. 
. Colour bright, bulle rather smaller, 
INW. Fokieu.] TIC НИ E. m..colurnus, Thos. 
. Bulle small, teeth heavy. Colour very 
dark. 
a’. Larger (hind foot 19 mm), with [ Alien. 


н brain-case. [W. Sze-chwan.] . Ё. m. mucronatus, 
. Smaller (hind foot 17 mm), with 
narrow brain-case. [Mishmi Hills.] . 2. т. libonotus,subsp. n. 
B. Anterior upper cheek-teeth more or less 
шыл, ni with only three inner angles. 
. Small (condylo-basal length to 24 mm. ); 
т? normal, with three inner angles ; m? 
complex, with four inner and four outer 
salient angles. [Chao-tung-fu, Yunnan.) E. olitor, Thos. 
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b. Large (condylo-basal length to 27:5 mm.); 
m? with the third inner angle vestigial; 
m? with first outer infold shallow-(alticola- 
like), with vestigial fourth inner and fourth 
outer angles. Colour bright. [Lichiang — | 
pece sre AXE E E. proditor, sp. n. 


In addition to the forms enumerated in the above key, 
Cabrera has described his E. bonzo from Fu-chow. I have 
uot seen the type, but, judging from the description and the 
excellent figure of the teeth, bonzo is certainly no more than 
a subspecies of melanogaster, and it may be identical with 
M. colurnus. The hind foot measures only 15:5 mm., and 
m? possesses four outer and three inner angles; these 
characters may, however, be due to youth. 


1. Eothenomys fidelis, sp. n. 


4. 454; $. 455,456, Lichiang Range, N.W. flank in 
lat. 27? 30' N. 14,000’. | 


d. 404. Lichiang Range, W. flank, in latitude 27? 30' N. 
13,000'. 

А large bright-coloured species, with long narrow skull. 
Dental and external characters essentially as 1n melanogaster. 

Size large (hind foot about 20 mm.; condyló-basal length 
of skull to about 28 mm.). Colour nearly as in brighter 
subspecies of melanogaster (e. g., colurnus and miletus). 
Upper parts dark brown (near ‘mummy-brown”), 
brightened by rufous hair-tips; under surface slate-grey, 
with a hoary tinge. Feet and tail dusky above. 

Skull very large, long and narrow ; with the temporal 
ridges and postorbital squamosal crests strongly developed. 
Bulle relatively small, teeth relatively large (as in m. libo- 
notus and m. miletus). Cheek-teeth (fig. 2) normal ; m! with 
four, m, with three inner salient angles; m? with three 
outer and four inner salient angles. 

Dimensions of type, measured in the flesh :—Head and 
body 126 mm.; tail 49; hind foot 18°5 ; ear 12. 

For skull-measurements, see table at p. 153. af 

Type. Adult female. B.M. No. 22.12.1.8. Original 
No. 455. Collected on the flank of the Lichiang Range 
in latitude 27° 30' N. Nov. 1921. Altitude, 14,000’. 

Hab. As above. i 

This the largest known species of Eothenomys ; three of 
the specimens are thoroughly adult, with head and body 
measurements ranging between 126 and 134mm., the length of 
the hind foot ranging from 18:5 to 20. As already indicated, 


~ 
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this form is most nearly related to melanogaster ; but its 
greater size aud peculiar skull seem to justify specific 
recognition, 


9. Eothenomys melanogaster confinii, subsp. n. 

@. 179; 9. 171, 179, 180, 181. Kiu-chiang—Salween 
divide in latitude 28° N. 11,000' to 12,000’. 

Most closely resembling m. miletus, but with more normal 
skull. 

Size and external proportions as in miletus. Colour а 
trifle darker. Skull with bulle still a little smaller aud 
teeth a trifle larger; its dorsal contour less convex; the 
interobital region flatter, with distinct, though weak, tem- 
poral ridges along its margins. Cheek-teeth (fig. 1) as in 
miletus and eleusis; m? with three outer and four inner 
salient angles. 

Dimensions of type, taken in flesh by collector :—Head 
and body 106 mm.; tail 59 ; hind foot (on skin) 19; ear 13. 
For skull-measurements, see table at p. 153. 

Type. Adult male. B.M. No. 22. 12. 1. 1l. Original 
No. 178. Collected by Mr. G. Forrest, July 25, 1921, upon 
the Kiu-chiang-Salween divide in latitude 28? N. at an 
altitude of 11,000’. 

Hab. As above. 

Five specimens of this vole, one of them a melano, were 
collected upon the rocky alpine meadows of the Kiu-chiang 
—Salween divide at heights of from 11,000' to 12,000’. In 
this series the hind foot measurement (upon the skin) ranges 
between 18 and 19 mm. ; the tail, as measured in flesh by 
the collector, between 40 and 59. Externally the likeness 
to m. miletus is striking, but the skull is of very different 
appearance. 

While working out Mr. Forrest’s specimens, I have had 
eccasion to examine two collected by Mr. Wells in the 
Mishmi Hills. These prove to belong to a local form of 
E. melanogaster, which may now be described as 


Eothenomys melanogaster libonotus, subsp. n. 

Closely resembling m. mucronatus, but smaller. 

Size rather small, hind foot 17 mm., condylo-basal length 
of skull 249 (instead of 19 and 26 respectively, as in 
mucronatus). Colour dark and rich. Upper parts near 
* clove-brown ” of Ridgway, brightened by dull golden or 
rufous hair-tips. Under surface slaty grey. Feet above 
scarcely lighter than upper surface of tail. 

Skull with small bullie and large teeth, as in mucronatus ; 
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distinguished from that of the latter by its smaller size and 
narrower brain-case. Cheek-teeth as in typical melanogaster, 
m? with only three outer and three inner salient angles. 

Dimensions of the type, taken а the flesh bv the col. 
lector:—Head and body 105 mm.; tail 34; hind foot 17; 
ear 13. 

Fer skull-measurements, see table at p. 153. 

Type. Adult male, B.M. No. 21.12.5.54. Original 
Мо. 2068. Collected June 20, 1921, by Mr. Н. W. Walls 
at Dreyi, Mishmi Hills; altitude 5140’. Presented to the 
British Museum by the Bombay Natural History Society. 

Hab. Mishmi Hills, Assam. 


3. Eothenomys proditor, sp. n. 
d.4,5,7,8,9, 11, 14, 19, 20; 9. 6, 19, bai 
Lichiang Range, N.W. Yunnan. 

A bright-coloured species, with highly modified teeth. 

Size small or medium (hind foot 16 to 18 mm.) ; tail short, 
usually between 28 and 38. Soles with six pads, hairy 
between heel aud pads. Mamme 0—2=4. 

Colour of upper parts dark brown, brighter than in fidelis ; 
belly usually with well-marked yellowish suffusion. 

Feet dark above, concolorous with the upper surface of 
the tail. "Tail dusky above, paler below. 

Skull normal, rather smaller than that of fidelis ; 
bulla rather large, teeth rather light. Cheek-teeth much 
reduced; т! with three inner salient angles only; m? with 
only a very slight vestige of the third inner angle (cusp n); 
më with the first outer infold shallow, as in Alticola and 
some other voles, and with vestigial fourth outer and fourth 
inner angles. Lower cheek-teeth normal; the outer angle 
of та well developed. 

Dimensious of the type, taken iu the flesh by the col- 
lector :— Head and body 115 mm.; tail 84; hind foot 18; 
ear 12. 

For skull-measurements, see table at p. 153. 

Туре. Adultinale. B.M. No. 22. 12. 1. 10. Original Мо. 198 
Colleeted May 27, 1921, by Mx. G. Forrest upon the 
Lichiang Range, N.W. Yunnan, in latitude 27° 30' N. 
Altitude 13,000’. 

Hab. As above. 

This species is very sharply distinguished from E. fidelis, 
whieh also inhabits the Lichiang Range, by its smaller 
general size, shorter tail, aud especially by its peculiar 
teeth. Iu the reduction of m! it resembles Æ. olitor, whieh 
in all other respects is very different. 
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А NTELIOMYS, Miller. 
4. Anteliomys wardi, Thos. 


С. 90, 91, 92, 91, 154; 9. 98; 165. Mekong Valli somi 
latitude 28? N., and at altitudes between 8000' and 12,000’. 

4. 189, 195, 197, 199, 204, 205, 215, 273, 339, 344, 847, 
349; 9. 196, 208, 211, 213, 219, 220. Divide between 
Mekong and Salween Rivers, in latitude 28° N. and 
28° 20'N.; at altitudes between 10,000’ and 14,000’, 

d. 310, 316, 318; 9.307. Divide between Kiu-chiang 
and Salween Rivers, in latitude 28? N., at altitudes between 
12,000’ and 14,090’. 

This is a common and widely-distributed species in N.W. 
Yunnan, where it inhabits the high Alpine meadows. 
Mr. Forrest trapped many * amongst rocks," and some, at 
the highest stations, upon snow-clad surfaces. 


Neopon, Hodgson. 


1819. Neodon, Hodgson, Ann. & Mag. Nat. Hist. (2) iii. p. 203; geno- 
type, N. sibimensis. 

1863. Bicunedens, Hodgson in Gray, Cat. Spec. & Drawings Mamm., 
Birds ete. of Nepal and Tibet, Brit. Mus. ed. 2, p. 2; geno- 
type, B. perfuscus (apparently a MS. name for N. sikimensis). 

Arvicola, Microtus, and Pitymys of later authors. 

One of the new species discovered by Mr. Forrest belongs 
to a small group of Asiatic voles, remarkable for combining 
dental characters hitherto considered to be diagnostic of 
the genus Pitymys (among Old World forms), with cranial 
and external characters similar to those found in true 
Microtus. By this combination of characters the group in 
question is sharply defined, and it unquestionably deserves 
generic recognition. The name Neodon, applied long ago by 
Hodgson to the Flower Mouse of Sikkim (Microtus sikimensis 
of current literature), is available for this genus, since this 
species proves on examination to be a conspicuous member 
of the group, although its characters and relationships have 
hitherto been but imperfectly understood. 

The essential characters of the genus Neodon may be set 
forth as follows :— 

Skull nearly as in true Microtus. Palate normal. Tem- 
poral ridges, in fully adult skulls, fusing to form a weak 
but linear sagittal crest in the interorbital region ; the 
squamosals, frontals, and parietals correspondingly and pro- 
gressively modified with advancing age. Bulle with a weak 
development of spongy bone internally. 

Cheek-teeth (figs. 8-12) essentially as in Pitymys: т, 
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with the posterior loop followed by three substantially 
c alternating triangles, which are succeeded by a more 

* less widely contluent pair of triangles, the tooth being 
пиће by an anterior loop of variable fori and com- 
plexity ; m? with an anterior transverse loop succeeded by 
three substantially closed triangles, and terminated behind 
by a posterior loop of variable form. The other teeth 
of normal Microtine form: ma without closed triangles ; 
m! and m? with or without extra postero-internal angles 
(cusp n). 

Eaternal characters nearly as in true Microtus. Fur soft 
and full, but not so highly modified for subterranean habits 
as in Pilymys. Kars moderately long, quite evident above 
the fur. Sole-pads 6 usually, but in one species reduced 
to 5. Claws of hands and feet about equal. Машпке 
oa 

‘The presence of only three closed triangles in т;, as in 
Pilyiays, instead of five as in truc Microtus, is perhaps the 
most significant character of Neodon. This dental difference 
between the Pitymys-like and the JMicrotus-like voles is of 
ancient standing, dating at least from the Upper Pliocene 
(Cromerian Forest Bed) in Western Europe; and agrec- 
ment in this respect with Pifymys may, in my opinion, be 
regarded as good evidence of the closer affinity of Neodon 
with Pitymys than with the outwardly more similar voles of 
the genus Microtus. In Europe Pitymys in competition 
with AMicrotus has disappeared from the surface, and has 
become, in the countries in which it still survives, strictly 
fossorial. All the recent members of the genus in that 
continent have therefore acquired external and cranial 
specializations fitting them for life underground ; and they 
Jack all trace of that peculiar specialization of the most 
anterior portions of the temporal muscles which has led to 
the constriction of the interorbital region and the devclop- 
ment of an interorbital sagittal crest in such typical voles 
as Microtus arvalis and Stenocranius, But in that great 
refuge for archaic Microtines formed by the highlands of 
Central and South-eastern Asia, allies of Pitymys, viz., the 
members of the present genus, lave suffered less from 
competition, and they have been able to linger to our day as 
surface-dwellers. They have, therefore, not acquired the 
fossorial peculiarities of recent Pitymys; but, on the con- 
trary, they have independently proceeded very far along a 
path of eranial and external specialization closely p: arallel to 
that pursued by Microtus in similar conditions. 

Five species (ineluding the new one described below) of 
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Neodon are at present known, and their characters may be 
tabulated as follows :— 


A. Cheek-teeth more complex: ту in general 
form arvaloid, with two pairs of confluent 
dentinal spaces in front of its three closed 
triangles; posterior loop of m? long, with 
well- developed fourth inner angle; s and 
m? with more or less well- -developed * sup- 
plementary” postero-internal angles. Size 
large (hind foot to about 20; condylo-basal 
length to about 28 mm.) Colour dark. 
Claws Чопо. i Sikkim I oo N. sikimensis, Hodg. 
В. Cheek-teeth less complex; m, nivaloid or 
ratticepoid, with only one pair of confluent 
dentinal spaces in front of the three closed 
triangles; m? with posterior loop more or 
less reduced; m’ and m? with “ supplemen- 
tary" postero-internal angles obsolete or 
lacking. 
а. Claws not noticeably lengthened. Soles not 
exceptionally hairy. Colour dark; та 
nivaloid. 
а^. Size large (hind foot to 20; condylo- 
basal length to 28:5 mm.); т? with 
fourth inner angle comparatively well- 
developed. (Yunnan, see N. forresti, sp. п. 
01. Size small (hind foot to 18; condylo- 
basal length to 25 mm.) ; m? with fourth 
inner angle reduced, often obsolete. 
[Yunnan | scs UE N. trene, Thos. 
б. Claws noticeably lengthened; m, ratticepoid. 
a. Colour dark; six sole-pads as usual; 
cheek-teeth highly reduced; та of 
extreme ratticepoid form; m? with 
posterior loop very short, the fourth 
inner angle vestigial. Size smaller 
(hind foot to 16; condylo-basal length 
to 22 mm.).. [ШЕШ] ни ен or N. oniscus, Thos. 
ф'. Colour pale (buffy-brown) ; five sole-pads 
only; cheek-teeth less highly reduced, 
nearly as in ?rene. Size larger (hind 
foot to about 17; condylo-basal length 
to about 25 mm.). [Hisgar Mts.] .... N. carruthersi, Thos. 


5. Neodon forresti, sp. п. 

4. 108, 120, 124 (juv.), 138, 145; 9. 115, 117 (иу), 
129, 130 (juv.), 135, 144, 147. Mekong-Yangtze divide in 
latitude 27° 30' N. 

d. 831; 9. 329 (juv). Mekong-Yangtze divide in 
latitude 28? 28' N. 

9.152. Mekong Valley, 11,000’-12,000’, lat. 28° N. 

d. 188, 198, 194; 9. 192. Mekong-Salween divide 
in latitude 28? N. 
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Like zrene, but much larger. 

General appearance closely resembling rene, but size 
much larger, the head aud body in adults averaging 120 
instead of about 92 mm. Таџ, feet, and ears relatively 
shorter, averaging respectively about 30, 16, and 12 per 
cent. of the head and body measurements in adults, instead 
of about 40, 19, and 14 per cent. as in adult irere. Fur soft 
and fine, longer than in irene ; hairs of back about 15 mm. 
in length, instead of about 9 as in irene (measured in both 
cases upon specimens collected in July). 

General colour of upper surface dark brown (near 
* mummy-brown" of Ridgway); of underparts slaty, washed 
with greyish white. Ears concclorous with back, Hands 
and feet greyish white; soles with six pads. Tail fully 
haired, more or less distinctly bicoloured, brownish to 
dusky above, dirty white on sides and below. Mamme 
9—9 = 

Skull, apart from its conspicuously large size, not essen- 
tially very different from that of irene. Brain-case rather 
louger and narrower. Postorbital squamosal processes and 
temporal crests, including the interorbital sagittal crest, 
sharply defined in fully adult stages. The skulls of the 
immature examples before me equal those of adult irene 
in size, but are distinguished from the latter by lacking all 
trace of the crests and ri idges developed in the adults of 
both species. 

Cheek-teeth simpler than in sikimensis, but slightly less 
reduced than in irene: ml! and m? without vestiges of 
cusp n; fourth outer and fourth inner angles of m° vestigial 
or obsolete; », with the three closed, triangles followed bv 
one trausversely coufluent pair and terminated by an anterior 
loop of nivaloid form; mə normal; m, with third outer 
angle obsolete. 

Dimensions of the type, measured in the flesh:—Head and 
body 134 mm. ; tail 43; hind foot 19; ear 14. 

. For skull-measurements, see ilie at p. 159. 

Tl. Adult male. B.M. No. 22.12.1.85. Original No. 145. 
Collected July 6, 1921, by Mr. G. Forrest, upon the divide 
between the Mekong and Yangtze Rivers, N. W. Yunnan, in 
latitude 27° 30' N. Altitude 11,000! to 12,000’. 

Mr. Forrest is to be congratulated upon the discovery of 
this fine vole, which I have pleasure in associating with his 
name. N. forresti is of considerable importance, as the 
link connecting Hodgson's sikimensis with the three much 
smaller, and at first sight very dissimilar, species described 
more recently by Thomas. 
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. 6. Microtus clarkei, sp. n. 


4.170,174; 9.168,175. Kiu-chiang-Salween divide; 
latitude 28? N. Altitude 11,000’. ^ 

A large vole related to M. calamorum, Thos. Size rather 
less than in true calamorum, and considerably less than 
in c. superus ; the hind foot in adults about 21 mm., and 
condylo-basal length about 28°5. 

Essential external characters nearly as in calamorum. 
Fur very soft and fine, though rather short (about 12 mm. on 
rump). Ears distinctly visible above the fur. Tail about 
half the length of the head and bedy. Soles with five 
plantar pads only, completely naked from the heels forward; 
claws of hands and feet about equal. А flank-gland some- 
times present in males (No. 170, right side). 

General colour above nearly as in calamorum, viz., dark 
brown (near “ bistre ” of Ridgway). Under surface much 
less white, the ventral hairs having their basal three- 
fourths deep slate, and only their tips silver. Flank line of 
demarcation regular, but not sharply defined. Upper surface 
of tail brownish, not much lighter than the back; its lower 
surface, together with the upper sides of the hands and feet, 
dirty white. 

Skull smaller than that of either true calamorum or 
с. superus, with the brain-case relatively broader and more 
depressed. Interorbital region narrow with a weak sagittal 
crest in old age, formed by the fusion of the temporal ridges. 
Palate with the median posterior sloping septum broader, 
less well defined, and shorter in adults. Bulle as in ca/a- 
morum, with a weak development of spongy bone within. 

Cheek-teeth essentially as in calamorum (figs. 13 & 14). 

Dimensions of the type, measured in the flesh :— Head 
and body 180 mm. ; tail 66; hind foot 21; ear 14. 

For skull-measurements, see table at p. 159. 

Type. Adult female. B.M. No. 22. 12. 1. 46. Original 
No.175. Collected by Mr. G. Forrest on July 24, 1921, 
upon the divide between the Kiu-chiang and Salween 
Rivers in latitude 28? N. Altitude 11,000’. 

Hab. As above. | 

The discovery of this species, which I have much pleasure 
in naming after Colonel Stephenson R. Clarke, C.B., D.S.O., 
is a matter of considerable interest. It and M. calamorum 
belong to a group of voles which seem to link the water- 
voles Arvicola with some of the larger species of “Microtus ?? 
inhabiting North America. The precise status of these 
lFar-Eastern voles is, however, a matter for further 
investigation. 


—————— — a — 
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forresti. |stkimensts.| arene. — oniscus. 


145. 


. Condylo-basal length . . . .| 28:5 


. Zygomatic breadth...... 16:8 


53. Interorbital constriction ..| 4 


‚ОШО БИШЕ ........., 12-6 
. Mastoid width 
. Occipital depth (median) . 
vbeutaluenmib........... 173 


. Cheek-teeth (erowns)....| 6:3 


Skull-measurements in millimetres. 


15.9.1.219.11.2.1.195. 9.4.3.90. 


o. 
Type. 
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* Not fully adult; 


Microtus 
clarkei, i 
| | morum. 
175-| 170: | 2421.5. 
©. g. o 
Type. Type. 
284 | 269+ 298 
16'4 17:8 
37 | 44 41 
19:6 | 14°] 1855 
12:4 12:5 
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179. 17-8 187 
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temporal ridges still separated by 1'7 mm. in interorbital region. 


Ci 
superus. 


11.6.1.45. 
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Explanation of Figures. 
a, right upper molars; 5, left lower molars. 


Fig. 1.—othenomys melanogaster confinii, subsp. n. Туре d. В.М. 
No, 22.12.1.1. Original No. 178. Kiu-chiang-Salween divide 
(Forrest). х 8. 

Fig. 2.—Eothenomys fidelis, sp. n. Type 9. В.М. No. 22.12.1.8. 
Original No. 455. Lichiang Range, Yunnan (Forrest). x 7:5. 

Fig. 3,—Eothenomys melanogaster colurnus, Thos. Ф. В.М. No. 
98.11.1.27. Kuatun (J. de la Touche). x 7. 

Fig. 4.— Eothenomys olitor, Thos. (45, right lower molars). 9. В.М. 
No. 11.9.8.128. Chao-tung-fu, Yunnan (M. P. Anderson). 
х8: 

Fig. 5.—Zothenomys proditor, sp. n. Type d. В.М. No. 22.12.1.10. 
Original No. 9. Lichiang Range, Yunnan (Forrest). X 75. 

Fig. 6.—.4nteliomys wardi, Thos. Ф. B.M. No. 22.12.1.30. Original 
No. 218. Mekong-Salween divide (Forrest). X 8. 

Fig. 7.— Caryomys inez, Thos. g. B.M. No. 9.1.1.184. Shensi 
(Malcolm Anderson). X 8. 

Fig. 8.—Neodon sikimensis, Hodgson. B.M. No. 15.9.1.218. Lachen, 
Sikkim (Bombay Nat. Hist. Soc.). x 8. 

Fig. 9.—Neodon forresti, sp.n. Typed. B.M. No. 22.12.1.85. Original 
No. 145. Mekong-Yangtze divide (Forrest). x 9. 

Fig. 10.—Neodon irene, Thos. 9. B.M. No. 12.9.48.18.  A-tun-tsi, 
N.W. Yunnan (F. K. Ward). x8. 

Fig. ll.—JVeodom carruthersi, Thos, Ф. B.M. No. 9.4.3.93. Hissar 
Mts., Turkestan (D. Carruthers). х 8. 

Fig. 12.—Neodon oniscus, Thos. Type d. B.M. No. 11.11.1.3. Kansu 
(M. Anderson). х 80. 

Fig. 13.—Microtus calamorum superus, Thos. d. B.M. No. 11.6.1.46. 
Shen-Si (M. Anderson). X 8. 

Fig. 14.—Microtus clarkei, sp. п. Type Ф. B.M. No. 22.12.1.46. Ori- 
ginal No. 175. Kiu-chiang-Salween divide (Forrest). х 8. 


XIIT.— The Dental Formula of the Muride, with especial 
reference to the “mp. 4 Theory.” By Martin A. С. 
Німтом. 


(Published by permission of the Trustees of the British Museum.) 


Wnai: working out a large collection together recently, 
Mr. Oldfield Thomas and I thought we ought to take the 
opportunity of expressing an opinion as to the notation that 
should be used for the three cheek-teeth of the Muride, 
à propos the formula used for certain voles by Mr. R. Kellogg*. 
Although Mr. Kellogg does not say how far the formula he 


* Kellogg, “A Study of the Californian Forms of the Mierotus 
montanus Group of Meadow-Mice," Univ. Cal. Publ. Zool. xxi. p. 246 
(1922). 


